PCX 



m m ^ ifs m 




(51) HBg4*fF4^S6 

C30B 29/58, C07H 21/00, C07K 1/14, 
COSH 1/00, C12N 9/00 



Al 



(11) SES^MS^ 



(43) mmy^m 0 



WO98/02601 



1998^1^220(22.01.98) 



(21) mmmmm^' 

(22) HBgfflIBB 

(30) tfifetiT'-^ 
4$li¥8/2054ll 
¥8/253793 
#SS ¥8/3 19279 



PCT/JP97/02359 
1997^7^ 8 0 (08.07.97) 



I996^7>^ 15 0(15.07,96) 
I996^9>^ 3 0(03.09.96) 
1996^11;^ 29 0(29.11.96) 



JP 
JP 
JP 



(81) it^s CA, US, &:mm^ (at. be. ch, de dk es 

FI, FR. GB, GR, IE, IT, LU, MQ NL. PT. SB). ' 



(71) mmx (*a$ri^<-r-<Tcoj§:^S{;iov>T) 

^SUMITOMO METAL INDUSTRIES, LTD.)[JP/JP] 
f541 :*:IR;i?;^Bgm^'*iE::lk^4TS5#33^ Osaka, (JP) 

(72) ^m^;iS^Xf 

(75) «f«*/m«iA (31^@{C0VNT<^;^) 

H:^ e^(SANJOH. Akira)[JP/JP] 

T541 :feBSif?;*ClSrfr^'^E:1t^4TS5#33-^ 

{£S:^JSX^»^#ttl^ Osaka, (JP) 

(74) RSA 

^m± aia^gP, ^1^(FUKAMI, Hisao ct al.) 

T530 :kiRm:kmmAmmmmTBm29^' 

ffi^^SfrffilSBn^/l^ Osaka, (JP) 



(54)Tit!c: EQUIPMENT FOR CRYSTAL GROWTH AND CRYSTAL-GROWING METHOD USING THE SAME 

(54)56?^<o«» ISfi^Sffi3Slig^3J:t75^ttSr^v^5)g£fieS:&'i£ 



(57) Abstract 

Equipment for accelerating the crystallization of biopolymers such as 
a protein; and a method therefor. A plurality of solution-reserving areas 
(12a, 1 2b, 12c. 12d. 14) are formed on a silicone base material controlled in 
the valence electrons by selecting the content and/or kind of a dopant; these 
areas are connected via flovi^ channels (16a, 16b, 16c and 26); a buffer 
solution containing a biopolymer such as a protein is put in the area (12d), 
while solutions for accelerating the crystallization of the biopolymer are put 
in the areas (12a, 12b and 12c), respectively; these solutions are transferred 
to the area (M) through the channels (16a, 16b, 1 6c and 26) to prepare 
mixtures having various ratios, by which mixtures differcnts in 
crystallization conditions can simultaneously be formed even from a small 
amount of a sample in a short time; the crystal of the biopolymer is made to 
grow in the area (14); and the crystal growth of the biopolymer is 
controlled by virtue of the surface electrical characteristics of the base 
material brought about by the controlled valence electrons. 
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^^^ft^mp^ntS <l:/j5$f ^ Lv\, ^yfmwrfli 1 0 4 |-t, m i(^)^>V =^>-m 1 o 

0 a ±{z.m 2 0)^yv 1 0 0 h -/jmr^'i^nfzjmizmn ^t^xv ?^-/^iit 

mi 0 4 (/;»j3gEEI{c:»iJSl7K;g 1 0 7 Ti^B/iicilsn^,. 1:^1 7 F{c>T>i-#fiiT-{i. 

ffr^Sa^ 1 1 4 ClU^-f/it: 114a /j^B/jJc^tL^., ^ 1 f^J* > y >^ 1 1 0 a JilCltt 

^2c7j)v'y r7>® 1 ] 0 b/J^;r^fi\c$i^. ff^rfkiri^mrfi; i i A'ommi^m^Ti^m i i 

J:V\ e^-fb)I^}l, v-y =i>ftiTlTc/;>gl7Kt^l£^[.'.l l .^s-tt-i.. 7 A~|gl 7 FCl^j^i- 

y^^y^ — W^^rffl V ^T^^ ^ > iJr^^T/j: •:::<!: J: «9 ifMf^ C t /r^v^ 5„ 
HI 7 A~|§I 7 F lc:7l^1-*i^-Rli<bi^;>/c:iOwft>«r-tV/!"flW^:r^^ ■fillim-7-/jJ|fifH^$:^b 

®^5(C?rMi-^ r t fp'/J^ L V ^„ r^l 7 C -f^^l 7 1- {C.J•r.■]-^^V^il^-|i;^ filIi?lT-i|iiJl^|lc/;>^ 

1 o v- y =3 t LT p y =3 tn 2 (/J) i/ y =1 >^ lt n y = 
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\^\ m2(/)iyv ='>mt LxT-mmmi^:^)m<mimo)nmi--v =1^^^^^^^^ 
t-/j^x%^. ^(DiM-a-t. MmjXoj nmu V =^>yjma\Lt:Lmi^^\^^xm^-M.(^:^ 

iE(7)m9j}mmm^^m-i'^''j>-j'(Dt^Miiti^nLx{i. ='>(Dm 
=':yi^<^^^x^mm(Dmm(^my£^m^-/titmm^i\m-i-^ ztf^i^jm^xh^ 
•tSo mm\^x-^(D%ii)mmm:^^^^-t^^i%'jy-H\:{^m^^^^ 

(DY-^<.^^ v^m.y^^^-^-'^'^^ x^f-if^^x. n.mmmm^^\z.ici\^xfi(Dnm^ 
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t. tz.i^y.±i^^^-rm±^mm l x . m^sLom-momi^iix'fii^Bmmm^mii l . 
'^^^c^mmx'i^M^m(o^.m^iS:m^'^^ r ^ /pT'# /c 121 ? c i^7i^-r 

cot^y =11^ t LXi&i&trLO^nmiyV => >^/flv^^ Z i J: oT, f^^O^^V^ff© 

liO. 0001~1000Qc m?M/iec7^ii5BlIflrt-x:-^^;^xfi* J: < . J; >9 ^7-* L < ii o . 
001 — 1 OOQc mC:>$£|i|(/:>t,(7^^;^^V^^:ii:/;^-C#^„ nM:f3ctU^p 

m^mm^Htz'^v :=^>(Dm^-fj^iitLx. m^ff)iy(y:>r^nx.hii. t'c^^xv^^^ 
:^^<7)i,(DXi,x\^^fjK Mitmmx^^mmi^(^Mmr^iEm{a7fj:K.^o:^mt l 
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I imytrntLXB. Ai. Ga. In. T m^mif^ :i t r-v^ ^„ m^B 
:d'^-^mxh^o nmiz.ir^iti!f)(7)mvmri.mtLXN^ p, as. sb. Bi 
^^mi-r^^tr^x^. 4#}c:p. as. s b/.^-^i^jT-^^, ^/^, ^s^-nc/^ig® 

1 ~ 2 0 0 m ^ L < . 1 ~ 5 0 /i m (7^iirimH7)^^ X V U * L V ^„ C fh&.^(D^ 

«'^?L^S{g^i?ii(c:ikntT^,j;v\ fj^*/imL(Tt, mm^n <\z.%r>xmi^oMf^ 
y{ X(7^fft^yc:(i7L^ 1 -o<jm\u.mM\^^mmx^i<)jm^Mxh7^. 

LT*3itli\ tmhfl7o';'i=i-ni:>mior>tz}i\.X^. ^^■ff\^h^om^fz.m\Az.^ 
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~lmmco|5Iffl(;ORnfiiT'M:f1=-Mi~^-<^7)?r'?/,.. */cfl7L<7;)^^(i. ftt 

-r^o t/i/jSoT. v-y :^>^.t+k■wj^^|i(=l{^M7K^4oW 
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v=^>mi 5 0a ±iz.nm 2(Diyv =^>mi 5 o b yr^jim^n^, m-immm^ 

v-yri^ (N-v-y=r» ^fflV^, m 2 (Di^ V =' > t LX V =^ > (N + 

»S<^)^^^rn$iJL. *S^coi5jc«<^J:i9^^6<j(ifT^^t^-fr'5^i:/j5T'^-5o Ell o 

1 2 0 \Z.Ym- 12 6a ^ Jf^/jjc L/cffr®^I5 1 2 6 \Z.tHm 1 2 5 ^f*^^f ^iir/t 
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mm^i:i-j(DR^mmi 3 1 fjm^s:^. 3 5(/)±^,{z.^s\,^x?^±-t^Mmi 

3 9<DBWn. h l/:/^ 13 6a <7)^^f|5l^*Ttt^(lV^I/^r ^/j51^f#T'#-5o h 
Uly^l 3 6 3 p^{Z.io\.^X. 't^:^^nit-r^^';^-T-mm'^\Jj I 3 3\Z.X'0i^M^ti. 

^ic J; 19 '^Mtm'jG:mx(Di}mm'^tMomr^'Mm-^-^ tzi^). 'f-^^nm:)\&T'^j^^m 

itJ^-fVN^^x.^n-S. —:fj. ^>m.^\ti 1 2 3(/:>^^W^i 2 1 (t'^rn^6tj(c:i?|j— 

Ell Hi, ^^Mi^^Rmmm(o-Mmn^^^Lx\^^^„ r(;o^'^(c*^v^T, sts 

1 Ofi, 6 1 131^3 V>T5j:^-^l 6 2 a:J^3j:l>'l 6 2 b i-(;igcg $H-5o 

&mi oco^ffil^li, m+iKl 9/5Sji^fi5c$ixTV>-5o ^f*T^i 6 2 bJi{c:t)m®i 
6 3b 7i)5?l5fife$iT.T*3 »9 , iJ^n^ 164b LTm^iS 1 9 (dfgJEE/jJWjnT't 5 .t 
^ClTteoTV^^o ^^^^1 6 2 a Jii^t,?SII?l 6 3 a /jJ/IStt e^nr^y •!} , ^iSi 1 
6 3 al«|Sl Oi:{C?FM$H;^c^^^y K3 1 i mMri<J(^*£1i^$n-2)..- ^<:y K3 1 

$S^=■l 6 4 a<^^^^LTm;^J/05^!^^:&$i^^ jltSi oicjfM^ix/ir^rfi^-Rtl&^^p 
>Sr^JDmT'#S J: 9{-3'c^oTV^^„ ^§§1 6 1 o:>}t^iA\'Azmmmm 1 6 6/jMX^$ 

ii|g<^rP;^Cr .^cD-e^-S^ISSl 6 1 6 2 a*3j;r>M 6 2 b ±{^. 
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mmcomm (fztx.\:£Mm. rmm. mmm-im^) ^^ti^^-nmmtLxi^f^-r 
s AH g e^<7^^s^B^/^jcs ^ -Its y^c y^oom 2 t^wigffp w,2 mmnmnf>^hm 

ssi^iit), »:g<ir^2r^?^Rt®gp75^e)iB3f«fftMi!fr>{c»{ti-„ jiisn(7)^r6]ii-^ 

*^"^B^fifeS $ii:^-<t 2;^yf^8fM;i)-fjf«S:f^^ {c#aj ^-frr^ 3 

M 2^Mt©^n(:i*5tt^f^iftoai;!^<^}si5-;£(cf:^o - ^ 'f^Mij^^i^im 
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^^mmcDWnmm^ti^o ^tzmm^-$^\z.j:r>x)m^^^.'M^izmm-rth\:£. 

tfAX%h, r<DJ;-5 4^?HUi, i:i'^^^< <t i)m2??fWr-fV/I^15(c:mHI^Pn^nT-t2> 
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^ffi^^i^^53ci-2)M^3^ffii}-(*. m 1 ff*yf$HTmr5l'>{c:^-tiyH-'5l^?gir/u2 
1 0 ai3XXf2 10 b. l5 2^^^M^HUc+ti^i--5;j^;/L,^ir/^2 i 4 a, 

f^3m}mT^^Azm'^\-t^mm-^^i^2 1 s a . 2 1 s b^o j;t/2 1 s c j^sji^/^ 

{4ffi(C?f$^$tbTV^5„ ^fr^i?>'l-2 1 0 a*Dj:U«2 1 0 b tfxJt^±^^2 1 4 a t 
H^H^'tL^ 1 Ul^2 12a *Dj;t/2 1 2 b XMi^t^^in^^. RJt>± 2 1 4 a i: 
m^±^^2 1 8 a <tc^r»lliti2»SSg2 1 6 aXM^^^tl. $ ^^ (dj^'/^ir/l' 2 1 8 
a i: 2 1 8 b (om/j: hmz. 2 1 8 b i: 2 1 8 c c/:)fffKcm 2 2 16b *3 j:U? 2 
1 6 c ;5Sg5lt bnTv^5o 7^?f^li^NJc7:):^j-frT][::ff^oT?ifcn^ J: ^(c/^oTVN^, 
^^^:^o\ 1 2(i>T^LycTO^KT<fcoTt>i^St3!cx4H\ tity^it 

:;^^?j^-ir/Wil *fc(i2flSI,i: LTt>J:v^L, 4f|i5|J£X±T'^oTt) J:v^, ^ix^'H 
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^fc(oviT:^^c(^?t (vm) ^-hmp^^n^. ®i 4(igii 3c7:)l-l' rrSflHiT- 

h'O. 01 5A~[gli I2I13C0X-X' irr»L Y-Y' ITriSISI^i J:U? 

Z-Zrr®liI^^n^'tL:^LTV^5„ »g8g2 2 2|-t. ^Mfc^ cfc tK^ $ O^/^ 5 
^2 2 2 a, 2 2 2 hiSJ:Vi2 2 2 c/)^hmf^^n^„ f^i](t ^- 

2 2 2{lVf)4f§P2 2 2 a, 2 2 2 b*5j;I>'2 2 2 c (d i: o TPtl&^:|i<cDff^t^ ^ $H 

mi 6(1, mm±imrj!i^Hfzmi{mmi'^:f3xmm<y^--m^7T;Lx\.^^., tz 
t^\t^>v ::i>t^^^/)^hf£^^mm2 2 0 ±izn. w, 1 trnwrnnAm'^-r 
■fe/i-2 2 0 a, m2mmrrmnAm^ir^RhL^±;i'2 2An^x:^m3m\]mmu 

{-=|-a^i-5flf^-tr/U2 2 8/pSe^l$i^TV^-5, Tt?f^ir/U2 2 O a (i, tit^Lltm 

itiyv=^>-/)^hfj:^m2 2o' ^^cx^xm^h.tlmmt-r^ztf^x^^, m 
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2 2 0' a-mm^Hx^^fi^^mAymmi^wiik. mwmrmoymi^comm 2 2 

1 fj^^^^n^o l^/fltil? 1 2 2 2a ^iBii:)^X7kWA^!^{^^± /L^ 2 2 5 iZ^jt 
'^UTV^<o mi^i^2 2 2 alt. tl t X.}tm 1 3 1 5 C iZ.7jk-t X 'J ^JtM t 

5iJt^±/i^2 2 4 ^c:^^^t^i^6^•/^£co#:^gfiii;k:LTV^<, ^Jt^±j]^2 2 4 irJ^?^ 
-fe/U2 2 8 ^(^^PpntJlfi, Si^:^-t/^2 2 4 ^<:7t3 — Lfc^?f^/jSj^?^-t/U2 2 

SlCl-^Ai-S J; 9^2MSS2 2 6/^)5JF^j5jt^nTV^5. J|6?l^ir/^2 2 8 ft, ^ X 

{ffi;^?-fe/i-2 2 4 j; t) hm^^^m^fM^x-ma^^ti^ :Ltfm^ lv^o Si^;-^/^ 

"^^it-t^^ ^^m^^h'&Wt. M>-te-/V2 2 4 (c:*^v^T^tllc7)^^^f${^J; «9#-3iR 

$ixSo mm^^ts'-am 2 2 5 co ^ ■^i§r^j^^^.5>i*Ki;c;-typ 2 2 4 2 

2 2 6 ^iO^ L T«-fe /i- 2 2 8 {cirLAi-^ ct -3 S . r omfnz J; >9 . M^E^-fe 

15 m^mmi^mi-^ - ^Pj^c - 1 fAx% -r^^i^-h. ixj^^ir/i- 224 (^4ov^T 
mi 7 \z.:^^m(Dmm.(D-^ 0 1 -:>(Dmm^^^-^-. 'm&2 3 0 mm± 

71-2 3 0 a , 2 3 0 b*3j;tJ«2 3 0 c Ti^ii^y /^pHlii^^^-ttTRSE ^H^„ 
/W'230a:foJ:l/230b :d^h^M'-h.mm^i-v^^nm^'S:Xth^-<< , 

20 234-1, 234-2, 234-3, 2 3 4 - 4 ■ ■ • 2 3 4 - n //^g^lt ^:^^T 

V^-So — 2 3 0 a:$oXU2 3 O c -A^h^n^'Hm'^^tl^mm^^A 
tl^^<. ix^c;^ ir/1'2 3 4' - 1, 2 3 4' - 2, 2 3 4' - 3, 2 3 4' -4 
•••2 3 4' -n/J5Scntbi^TV^5o ^/^-fe^W 2 3 0 a 7^)^ ^{t, 1 »{tIE§ 2 3 2 - 
1 a~2 3 2-n a/^^U«(;i2 3 2' -la~2 3 2' - n a /jS^SJ^;-fe/KC® 

25 t>'TV^6o ^^ff^-t/U 2 3 0 b 1 232-1 b~232-nb fj^^Ul 

jt±;ui,zmux:if6 V , ?^?r^-fe/u 2 3 0 c -/j^hnm i »fcss 232' - ib~23 

2' -n b/ji'^SfS-fe/KijiSilj^Tv^^o IiIi-^r^i-J: V (ci, ii^(^S);^ir/Hc:ft^ 



wo 98/02601 
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^i^^LTf|«/^2 3 8- 1 -2 3 8 -n/^^t5{c:2 3 8' -1-2 3 8' -n 

6-l~2 3 6-n/^f3t>'{c:2 3 6' -1-2 3 6' - n J: 19 ig^^ 

trzm^R2 3 0±(c:|i, yjnM?l^l2 3 1 aiJXXJ^2 3 1b, 4^PpU«{rgliJ?a^ 
1:^12 3 5 a*5j;l/2 3 5 b/'JSj5f^(7:)y^>?->T';M$i^TV^5„ An^fflm^2 
3 1 a*5j;a?2 3 1 hiat. 5S4S2 3 0 ±{;i7f^p3J ^ ^fciifSi T- 2 3 3 a^oi;t/2 3 
3 b$:ifhLT?S;^/pfft^i&$K^. SiJM®^i^2 3 5 unJ:V^2 3 5 b 2 
3 0±iZ.mf^^tlfzii^^2 3 7 a:}oJ;t>'2 3 7 b (C^J^^'j^f^g|^tLTV^5, - 

3 9a *5 J:l>'2 3 9 b ^rfT^<7)y<^ ->vnm L s -^'^^ I.IC/- ^ □ Aj^fll 



t^^t^mi^x^xm^ztr-^mvh^. zc^mwin. mmmn^. i^i^:^hy<^ 

^/jST-^5o Ell 8A~Ni HDrt, Ammormmz.^ 

w^i^-t^o (Ell 8 A) „ miti^v ='>m^mii(y^^<^->2 4 i' iz=^^y 
^y'/'t^ (I1I18B) „ w^\i\Ltziyv=^ymmz.%)m.:^y^i.^/^^^i-£^ 

V^2 4 2a*5j:l>'2 4 2 b/p#e>i^^ (HI 1 8 C) .. ^ fz. •S^m^iiL-^ZXmit 

^^'Jl^^ai.y^^v^fcJi^jr^sfei-^ (I?!|i8i.:)) . r(/j>J:e»^i:7^c7-ir^{cJ; 
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9^XU2 0 {C^^-t^!;t^± 2 5 4 X'it. n ® y =1 >^ 2 5 4 b ±(c:, M^c?D 
^IPi^^ltT^iCOpMiy y =il^mt^h^J:^T^ "7^ K2 5 4 a Ti^gfi^lJ $tuT^/^ 

iHi<l:^ttl^-lirTtji:v\ 1^12 2li, Sl^<7)i!f0n^^ :x5=->'i?'Lfc— f?iJ<Sr7i^LTV> 
-So nMv- y =1 2 7 4 b ±}C p y ^/i^^^r^.fSll'l^Jt^ff^Jjjc L /cf^. ^ -^5^ 
'9?^J2 7 4 c ^Mf^L. pW-i^V ^^WKDT^ y> K2 7 4 a/jm'^jtL 

5o ^<7:>J;^J^efi'^3tco^^^{;i$Dit5l^rnimfAZWl2 2ic^i-<bj3 oio/ 
J; 19 n 5L!v^ y rj >^ 2 7 4 b t ■/c{:f|5:5>lia^nnm{i/j^fS < /^oTV^ 

•So 

$ bid. III 1 9*3cfct/2 0 (^^r:i-^g(Ciol/>T. I^/-C.>-fe/l-2 5 4 OJlffltClliV 

2 5 4 c $ j^x V ^ >2> „ :i co?,^(ir^-tWWbcD rtO {cic;; i: t iiliff^/ifei- 5 r i: 

/j^Tt^o »ftSg2 5 2 a*3^U:2 5 2 b /j^ 6fJ^^^^ ^ Hoftf?f5lt- EL/t 2 5 4 c {C 

34 



wo 98/02601 PCT/JP97/02359 

miim2 5 4 c ^^LX^L^2 5 6/)^lbmm'ir^^^tmhtl^o El 2 3 A -12 2 

^i^i65lcfo-/coT. itJ^^-?-{t:^i^^^ti^e?Sli?«2 5 4 c {zim^H. MM 
5 ^/j(^ctoT?«2 5 1 t LXi'!^n^in^ (m2 3 A) „ r <7:»4icS(:i*5i/ ^T$Sb1, 

^LT^ft^^&$4^5{::^I^v^. M 2 5 1 cMW/pig^ t . ^-/j=JTfi*'?f^l:±Src:;-fe/u 2 

'0 2 3 c {C7j^-r ct -) (c. 2 5 1' ll¥iM^f^^-?r|gv \ pmt^v ^^ym 

<Dr^=7:y K2 5 4 b {::*5^^T^■.^-,fMt:/;^M$i^^., -co J; v ^/iH^afk^fT^^ -> 

— Jl^6^j{c:, ?^*fciiT^ ^ > KcoiPsiflo . o i ~ i o o /i mcof^|?s,iri--5 r t /j^ 
T#^o ?toS$}i/ci: ^{So. i~] 0 mm(/^|ii|ffli:i-6r i:/pT-#-5o 
m-^tz.\XTA ^ > Kli. 1 m- 1 mmcr)$[illco|]{liy^T'Mi!cmM-rS C .ir tJ^T- t 

* Lv>Milc^S1^T# 6^i|gf:t/j^i^< 4^^c */c?ilf</^?^$li. 0 . 0 1-200 
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0 1 ~ 5 0 0 M mU^<Dm^mTt. L\^\ 

5 z.t\'^x.-oxm^ir^z.b-i)^X'^7^o m(om-t^ tit^\-^o. 0 1-1 0 0 0 0 

nm<DmWit-t^:Ltr^X^^o mo:>^^\t.O. 1-1 0 0 mm(DmSiX^m-t 

Lv\ ^/c, o . 0 1 ~ 1 0 0 0 0 // m<f:)^mo:>TmxWlk(r:>m^ 

i^M-ra ^ ^/5^f* LV\ $ ib(c:?t<?)tJii$ti, 0. 0 1 ~2 0 0 /i mcOlBISTP 
CO /^ ^ — > <h ^ J: 9 ^ >y ^ > i:^'^ ;rc «M {«! J; 19 ^ M IH':^^^ ^ l^^i" 5 ^ /j^ 

25 1 -1 0 0// mCOii!tilS<7)J?^C/^tjCO/;51;bi|t$?^|<jfl£i^ L-^-^i-V\. * /c, MTkfi^Tj^ L 



wo 98/02601 
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im-r s fc 46 . m^m i-fhH^:Ltmi-^L\^\ mi mimm^ tm2 mimrm 
mmn^^^Wjmmm hti^m-^. m 1 f4m\'Tmti\'>oyi^^ ■h-hw,2 Wim^m^L 

mm^^:3fsxu/'^tMmsmm?mi'Azn\^^x^:!i^^iti:im 

J:<'bit^^5^LTV^s„ -lk^{::^[:-7•/z^c-;{c:fi^^T. /x/-c.-.^^^-«?F^T';6^o# 

^ t ^nmKi^ X o To/^ r> ztLhmm^^'y(^:>\l\]xoJnU(y)lkm=k^m^^ l t v ^ 
So z(Dj:v ^mmn. f^aii-s x-m^s 2 -^myf{{mr,]xmiuz.!^m(^mmr^ 

't(/m^^^:txi,x\^\ ^tiizx^j. m<^)^H^cH{:ix^xmibth^wm(D 

T<So ^(^fcif). ^mcom2mmmim^{:.:iis\.^x. 2mmi;x±(7mm7!>m^^ 
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x%^„ mm^ntz^mm-i. ^o^mnc^Mm^mm/jtLxikmznm^t^^c, 

X Ki mi^o^m-imm $ * fzmn\^$!ki,z. j: o r }m^^^yM^i:ltlm\irth^~£^ 

38 



wo 98/02601 



PCT/JP97/02359 



■^m^^ J; 5 mm.(D $ ^ mm^m -za^^^ to 2 5 (c^i-, m 2 4 

1 ^?^ra^P(c:tB^-r5li^C0f^?^-fe/l^3 12a. 312b, 312c. 314 
a, 3 1 4 bio^XfS 14 c, ^WCl^ 2 «IfrWM 1^ t'SSi^^ir/U 3 1 
8 a. 3 18 b*3j;tK3 1 8 c /jSiii^4-fiit{c:?rM$HTV%5„ r iLe)<7:>?^?i^-fe 
^i-i:S/t;:-fe/^<Jr<7)Fr}](;:(*. ^fh^timm i 6 a . 3 i 6 b. 3 i 6 c . 31 

Q' a. 3 16' b:f=3j:u:3 1 6' c /p?F^/5jc $^1X1 ^l-^hoymm-t. mW. 

f ■■ 

»3 1 o_h(^lM$ii/cll^l y^jjnxi-^ -<^{::j:^)?FMt--5:: 
i:^^*T'#5„ [112 5{c:7ni-j;9(c^ ^^3 1 0(DK^^i^{c:^iv^T. S^S-ir/U3 1 a 

a \^i>^\^-r7Mm\m^mmnm\^w^-^-^Rti:^±;i^'s 2 0 a/;s?f^^jc$nTv^ 

5o S;£^-fe:/U3 2 0 a t,, ir£>|S3 1 0 {::?P^;i)c$n/caurfn* ■/c«7L<bi--5 CI <t /j^T' 
t-So ^SlCOix^S^-fe/l'S 1 8 a <!r^nn(Z)J5^c^-fe-/P3 2 O a <b coffJJ(c(i, ^^C?5M' 
ai?L3 2 2 a/«^Jc$i^TV^5„ HiffiTLS 2 2 a (i. im^mtmmt<D?^<Dm 

1 8 bjoj:u^-3 1 s c{zm^\-^-^^imA^i,mm\^^it±j^^/A^^^jt^.mn hfh, 
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nM^l3 2 2 b*Dj;rj?3 2 2 c l^J:-oxmUi'KD^j:'G±/utmm(Dj^it^±jvt(Dm 

<^)/iS6o»sjii7'j^nTiig(-/^oTv^^= ^±/^<y)m'^nm2 4^z7fkttzmu^X' 
J^LT^,i;V\ *fc. ^?r^-{r/U3 1 2 a~3 l 2 c;^^?^. 'tf^'eti^Miit^n^j: 

v-<^m&wm<Dm^>i'i[:-^m^^tsmm^mmL. mm±/u3 143-314 

10 ;&5T'$5„ SJ^;;ir/U3 l 8 a~3 l 8 c l-i^ti^'tL:it\.h(Dmm^^Aiz. m^m 

1 8 a - 3 1 8 c i:i:^Sh^X^th^'tvmM^^nm-i-^<^ 1 OcD5> Pfi^f^it ^it. 

^•/lSir/U'3 1 2 a~3 1 2 c lc:-?:tLmMc7;»5>-7-flfi^fm ^?rS-feyb3 l 4 
a~3 1 4 c {:i^tL^'H##f^^<7)fci^^(7)^?^^t5ftfi!f$-lJ:Tt, J;V\ Sj^;-fe/U3 
15 1 8 a ~3 1 8 c imm± ^i^:^^h^H^'nmi^^PM^,LX iKlt^^B:! 5>-7- 

T*3$:, <!kv>T\ ^MW±^i-i:^m^^if\-LX-Mm(/:>m^^-t^i^i:immt:m^LX 
20 m 2 6 A-EI 2 6 Dii, ^ 2 ^^j^ffr^^fRJ-ffi^i-^ix/^^-fe/K;:)!!^ w^Sit^Tj^ 

4 0 a (Dmm\a-imu^tzmimm^t^. Rm^^i^s 4 8a i:$t^T^/^5o s 

^^3 4 0 a (Dmmi^tmii7^±tzmUjmn^:^n. I^F-i^^/l^S sot ^tLTV^So 
f^]t^±/l^3 4 8 a <!rSfc:;-fe/l-3 5 0 ^ii. ^S^COKiQjHFL 3 4 2 JloTlg^^tb 

25 5o m 2 6 B mw. 3 4 o b (7:»i^fm(ds • 341b fjm}^ 

$iT.T*3'9. ifeffi^Si^^ir/^3 4 8 b(d4b^l^Tfi. '^^^Hmm 3 4 1 h/jm^^fi 

ti^y^t ^m.mm 3 4 i b /i^?^ $ ixfcgi5^> ^ /prr^"6'v> - > x^m $ ht v ^ ^ „ 
^M^^3 4 1 him-^fitz^^ji^z 4 3 bti, \i\v<.<Dm<^^-^-^, ct 
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f^fmm^in^iu.m^mmi-^:itr^x^^^o. 1112 ecicTni-sj^ir/us 4 s c 

7r^-^-RJt>±^i^3 4 8 d |<::fiV^Tii. ^Mit^/j^^A$tLTV^;^eVN*fP^^3 4 3 c 75S/5f 

^(7^x^^->'T'gdffi$n5o SM3 4 0 d <Dmi(in:i^3\,^xm(D^,^M^m!^m 3 
^m(Dmm^maMz.m3 8 3^z.x^xmll-ltsi^xl^r^. ^mms s 7{cj:o 

ms 7 l:}rSXZJ^3 7 3(D-mt. ^ix^McW^3 6 6:^iJ:U?3 6 6' $r^tTS 
*S3 6 0(7)±rin{c?FM$n/c±ff|3S/;£.;-ir/U3 6 8 {csfciaiASj^j; ^ (-/^^^ ^^f^^ 

A.tz:mmit. mmii3 7 2^irLxmm(^yTmiim),}icsixtzrif^,}^m±7].3 ? 0 
1112 8 A~i2i2 8 at. nm^uzj:-oxmtii^ii./z iM^rm±^i^tT%K}t± 

^^(DWjimm^^^-r. 1112 8 A{C,i^1-J;'){c, ?W?m»3 e 6*JJ;U?3 e e' 
^^LTSt53 6 0<7^±ffij(cBfife$tLyb±jY|5/>cIc.;-tr/U3 6 8 |r»gAf 5 mX 

Ltzimtnm^Ls 7 2\zx^x-m}xhi>±^i'3 7 nizutHf^h. mms 7 stL 
Ttifei^^n^o 1212 8B(c^Fi-j;e,{c, mm^-^hizi-.micit±/u3 6 8imA 
^^x\^^< &tKD-jjit.ucmtiTf^^r-mm3 7 ^M fiHuxnt^^/us 7 o\z.i^ 
^^thtz^^^ ±us:jt-t^i-3 6 8 i^Lhrnaw^'p Li^ofitiff-^^x-s i 5 
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«'ii?L3 7 2 0f5^My5/^-t^^X{cLT*3< <ir. EI 2 8 CcT) a (-i^j^ 

^<t:L/^v\ ^0)l'j/j:Bmit. BI2 9 All*3V^T^IJI|iiZT'7F$t^5„ :4s: 
|gP;^cogg®{d*3V^TIi. |gl 2 8 A-m 2 8 C (C7T^-r J: '> 4^?jStLjii'^Zxf&ir/uPB^T-^^ 

^i^i!oTv^<„ ■r:^iioh. mmn. mnmaotz-:>xmiw\'-}i,^mwji'^x^i,^fj: 

HI 2 9 Bfi. |gl 2 9 A{37J^i-^^gC'^^kc;^^Mi|^Aifillll|!ft^7T^ LTV^-S. 121 2 9 B {C 

^^-r^mx' . Y' ^3J;r/z' li, 1212 9 A(d^r^i-rlli^x, Y*3j;t/z(c^tL-^' 
1213 Old. ::co^®{d?f^;]j^^tv^»c7:>-ll{;^ffij^|^|x\:i:i<j{dij^-ro m^3 8 6 

it. ^^m(Dm3 86a. 386b. 386c. 3 86d :^ 3 8 6 e (dJ:o 
Xmp^ ^tl^o ^Wf 3 86a~386e nrfrji^(^:>& $ L . m^^V^t 

fi^lcM^^oTv^^, l2inn{dr^i];6^oT;&{aiJ<5or^'f{tetiJc/;>f^^:J; «9 t>/i:vM|ifii^^i-6o 
rooJ; 9(d?j^coi|is^'^;tTVN< r <b(dJ;oT, -lBfv?a^{d J; -5g|?S/j;^tc: J; ^? |2i{;i 

1 A, 121 3 1 BidT^i-j; •) fmmmm^^-i-^^r, m 3 1 A{d7Fiti<^ 3 9 e iit. s 
m3 9 0 ±.\zmfi}<.^iitimw:o)m3 9 1 {dj:oTtiV>/jjc$K^„ mi^s.t txi/y =1 
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^19 (-^ v^m(Dm^^t\ i\^co]\m(Dm^mf5!iLxi,j:i\ mnmtmm^m^ 

(D M^M mH.^ ^ ^ri" ^m-^n. I^l 3 2 *3 J; V^m 3 3 7T?i- J: , i^jS&L n M 

^xxj^3 3i^7f:-^-^ft:^±/u4 2 8 Mminmiyv =i>m4 2 8 b m 

'^(D^^m^^i-fXW^(Di&i&m.nm->V =^>m-/J^h^J:^T^ ^> K4 2 8 a -/MH 

^(Dj:'j i,z'^mm^i&^^xxfyt.tz{t^m¥aycmomm<^:>^^i^m^m^ 
b ^ m^R(Dmm^=^ y^iy y-i- ^^ti^x-o x\iim^(^:>^ti >- y =3 

Bff^gfttS^-frTt, 1113 5li, m^R<DmW\^^^y9->VLtz-m't^^LX\^^ 
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fcf^^ ^ iy^>r{cX 19 3 8 c L. fJStot n miy V =^ i^Mo^T ^ V > 

K4 3 8 a 755#e>tb'So -(/-Jet V^j;#l3tc':'»'ic:*3tt6^i5imfi/J;i|gl 1 7{C7Fi- 

irJb^tJT'J^-So ^^y^:/^l:iJ: i^i^mrCriMv^y ='>'ii4 3 8 b /pIS|lL1 L/c?f|55> 
13 3 2*3J;t)«3 3 {c:7ni-i^^{-*5V^T^ ix:;;c.^ir/i-4 2 8<7:)J^|ffl{CJiV 

?t 4 2 8 c }05?l?|jjc $ tvT V ^ ^ „ C <Jmm^^z^^\L^:> H ll^J ICJ-J,; C Tii:0:?r^|5jci- -5 ^ <!r 
//^Tt^o W4 2 6 a fc^J:t>'4 2 6' b 7)^ bf;fl<l^^ ^ B.?^ 4 2 8 c 

6 A ~ HI 3 6 C . Z^rc'-fe /i- /r^nic ^ 1^15 cj) f,i:rfil ^ m IJ) I i - ^ /c (7:> t T' 
*iii']K;'3lcj:oTfjg}ji4 2 i t Lxm^ftsti.^ ims 6 A) „ z<Dikm\^ 

mfjm^^iffLxm^^th^i^vt^\ «4 2 ic/^i^/z^i^^L. wT?^?^(:i 

J; 9 CiJfeSo :SWj{c:|gl3 6 C{;i77^i-j; V {c. f?^-f(^-4 2 1 ' {iTO^a'.^^^<^liv^. 

fSfefet n M y =3 :/@i^T^ ^ > K 4 2 8 a id ^Tir:,'innfk/OMI£ii $ ^ (/:> 

^<^mm^:ir3n^ii:mkmmi'^:i t'm\nx^ z>„ i-m:>ibs mi^(^)immz. 
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So ^tzm'^tzitr^ ^> hit, 1 M m~ 1 mmc/;i5fSmc7:)rnniiilT-^^fta^-t-§ r 
(cJ;«9 0*Lv^mJ^jc^li^^tT^^^T^gtt/p,fVK4^ ^mKom^it. 0. oi 

f--^X|j:, 0. 1-1 Omm/i^^J^/jS^T-^Liv -^fz^ )mUW\^ =^ y ^ > ^/-f 

$ 0 . 0 1 ~ 5 0 0 mm=(/:>liiPH/jW^/. t Li/ v. 
^<blCj;oTmi-6r,h75JT^^„ mm\!A-\. fztx.no. 0 1-1 0 0 0 0 

s - ^/js^f ^ Lv\ 0 . 0 1 -1 0 0 0 0 n mom\mmmxm.^k(Dm^ 
^m-r^^tfm^\.x.^„ ^^im^m^n, o. o 1^200 f.m<Drmxm 

1 /zm~l OmmCO^Ea^-r^ci,^/j5X'^-5„ 
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i!i^(;:#|^PI:^i-6'£^llfl?'^v^/J^ o . i ~ i o o /z m(y)i{^ilS^(Df^?^(D ^(Df/^bt^ 

20 ^Wh^ijii^O^^iM t LX. ±{CC r , T i . NIC r ^^/|JV ^^ ' ^ z'/iT' 
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•=^17 Sy^P^i^y y^-A (Lysozyme. From Chicken Egg White) ^pH=4. 

(1) -ij-^^-^/i.- 1 

m) ^^m(^?FML-/Co -?:(7)f^. a?ffii{C»ft:(«lJ; o T 2 0 0 • C^gtfbv- y 3 
>^^?fMLyco ^{d, ^coi5tffi){il5?l2{^^Fi-J;':)4^llMT\ ^^yfJRtMJ. 

^/j^T't/Co I§l2{C:^i-rgyf0tmi 2 a, 1 2 b 4^3 J:i>' 1 2 c {i. 3mmX5 

\mmmW^ y :y ^> ^ic: J: o T V ?M::Sr Jr^^jc L /c. VftcT)^ $ 

fi-r-<T 2 0 0 ^ mT'*>o/c„ -^/j, [§) 2 {c:7T<it.'5.'.?i/}3cS/flcO??^?f^Bt^^, 1 4 
-r-<T/j50. 2mmX0. 2 mm(7:»-!h^ XX'fco /h. ^tL^bl^oV^T oi^,^ 

lll2{;i7i^-r;'JP^fflmi 8#oJ;U?2 8{i, ^^y^-^-J^Mc/jJijCCrftlJj^^^f^ 

t.tz. y^y K2 1 *5^I>'3 1 i: LT. C r WLb{c l mc7^/^7:^<jr)^ j ^^jf^f^ 
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25 
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L/C. iyv =^>mm(7:>mmiai. -^y =i>gtM-^i^it^Lfcf^. ti, Nijoi: 

t/~A u(7)-^ll^^iiM6<3(;i^ix^ixO. 0 5 Mm, 0. 2 /i m. 0. 2 mnCOi^^ 

L /Co # ^ n/c#|it4^ ^JSaliibcO >t CD H flsi^ -T Idffl I ^ /Co 
(2) 1^>7°/^-2 

in:(50 n M i/ y 3 >^ 5r<^M L fco l:big:fii:*3 J; t/ n coJ?<?^li-!i- > y'/i'- i ^ |5] 
10 -T-fcSo ^<75^, Vf^f^rTTM-lir-ri::, ^c':»^^ii*,^fb(Ofc46cO@|j^5^^-<b LT 

15 m 1 aAL/co v-y :^>mR^i^n-i~^±^i-y'i^'- 1 o"cc/^?^IIg^r^^^{-M^g 

Lfcf^, HI 2 d^-r^^ft'RrSifP 1 2 d {::±a! L/C y y'^--M>(ymm=^mM\'^x 

0 {CMT L /wo ^ i^B-m-T^"^ 1 2 a *3 ct D« 1 2 c {C p H 4 . 5 COMIif^Tj^, 

^?i5Rtl^§|5 1 2 b 1 . 0 M(DN a c 1 7Kt?f?f^'ir^H^'tuf^n4H ^ J: 9 (cri^T L 

^m^mm hMm^^itx^tL, 9v%t^hm\i\\mm^it lt+ i . o vco 

mfiE§rRl;!3nL/cm^ir, mj±^WMTi-:7 n— x ^' > ^^li^fiSt^ L/cm-^(7^ 2 ^ 

X "9 #^-/^//^rjSSS^fKt^o TttB^^3tSfflc/:)fl^®^f,^c^^lJii L ;^cf^, mf±(7)mn^m 
25 *^L, ^(7;f^i$|^LTmFhc7;)^nJn?r^f7:fo/c„ 

m^^WLtc^/i^y'iy— hP^iznmL/c.„ «^v^T% ^^y =l>it>fe-±(;l-t^>:7'/^- 
l (Dm-^ t mm(D y y^—j^mm^mr l , itf^/j^/t^^j i o m m o)mm^m^% l /co 

^ b . v- y =1 >mm±x z (^Mm/J^h^^^ 5 mmMn/cr/rtc, 1 . 0 mc;;* N a c 
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1 T^mmt p H 4 . 5 (Dmmmm^ i : i (oi^mttxnE^^Ltzmm^^^TL. m 

^L/Co ^cry^^^ms 7. 3 8*Dj:r/3 9 Id.T-i-/ t/c. dl 3 7. 3 8*oJ:U^ 

El 3 7 *5<}:t>'4 0 (c^iR-r J: '> lc:i.t*l?5Ati:^!;WT7^^-o J: < i^K L /c^rrlEfQ/j^f^'/Mf ©§P 
OVf^±W#C3iX-Aco ^^i-f,i^yc^^■^^B(i, f.,';,??iiTn(Coi.>Tf,'infimpJ:< , Jqirf^-al, cO 
i/c^ot^coTfeo/co ^ fj{^?S;H:<7:)p|j;jn^fr/co/iii}rf, [ij(l3 8*5J;U«4 HZTjk 

-Jj. -^ly-y^i-- 2(Oiy') =i>mm±.X\i. r^I3 9^JJ:0"4 2 9 1 m 

= 17 h y y V^—J^ (Lysozytne, from Ch i ckcn l:f?g Whi le) ^ p H 4 . 

5 (Dmwmtmtm^t^m t . 3 o m g /m i o)m}^!i <t l /c. >^ y =1 j: 19 

(1) 1^^':7"/^-l 

^ft^c^o/cftr^-z^^ifii LTfm^)LC/; p y >r/ (tmf/L :mO. 0 1 
Q- cm. J?;^ : 5 /z m) ^^Dffl^l^JlC^iJjc L /c. ^c/^f&\ l^tiliiMig^fbt:: J: o 
T®?^b y='>'^^200n m(/:>/?:;ZAT-JFM L /c.. HI 4 3 (d^^ni" J: 9 

y =1 vststo^siicjF^jjjcL/c. ->v =^>ms.^ o o l■.{c4^i^^T. mn^±^i-5 o o 
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PCT/JP97/02359 



a*Dj;I/5 0 0 b liii^/^RDPf^^^ttTgd-^^nrVN^^ >Si^^ir/l-5 0 4 a , 5 
0 4 b*3ctU«5 0 4 c{i^t;^r^i]{c:l^lJ{C0a?lJ^t^TV^^„ ^?f^-fe/U5 O O a 
Sj^;ir/l-i:(i»Sgg5 0 2 a , 5 0 2 c *3 J;t>' 5 0 2 e (C J; <9 ii^/i^n'So ^rf^ir 
/U5 O 0 b ^^Sf£^-l?y^,^{i»S?g5 0 2 b, 5 0 2 d:f-3X-a5 0 2 f X'^n^'tl 

#SfS-fe-/Ke:*J-LTj^Mir/L'5 0 8 a, 5 0 8 b:JoJ;tK5 0 8 c fj^Bif htlX 
V^5„ #Sfc;^-t/l-^#^?^ffl-fe/Utl*, »Si?^5 0 6 a-, 5 0 6 b*5j;t/5 0 6 c 



o/Co ^?f^-fe/l-5 0 0 a*5j;tJ«5 0 0 b 3 m m X 2 OmmT'*i>ofco 

dcOi^-f X(7:)^Js!c(D^ffl(C, i|iMI^ 1 0 // m(y:> V?iS^$rai ^Id J; oTJPM-r-S 

^1 <!: cfc 19 , <7jp|ils!c^ft!lc7;>^Iis!c;^^ f^ttiirio T?^?f^-tr /i-SriW f/co 3 i@c;:)SfS 
ir/Wc7:)i^^X{i2mmX 5mmi L/Cc =&S^C^■fe■/^{-^3V^T. 2mmX5mm(^) 
Mi§fe(7)iSi23^-p{^^$/jS 4 0 m, tS/i^ 2 0 0 mO:>VWY^Wimz.r. VMn^ 
> iJ'lc: J; <9 ?M L /Cc ^ ibid 2 mm X 5 mm(/:)ipJ:il/^{igJfi!c:Sr 1 0 u mCOl^^X^ 

/K-f^^^H5#|IM-fe/K:0-lt--rXji2mmX 5mmT-^i9, m^i^l 00 u 

?^/(5-fe-/P5 0 0 a *5J:t/5 0 0 b 3 ^<7:>/^/ic.;-t 5 0 4 a, 5 0 4 hioX 
XJ^5 0 4 ct.-Q'(D'M^cr)-S:^n,^tl^'tl5mm. 10 mm, 20mm-efco/c„ 
»ft?S(7:>((iS(j:-r-<i: 1 mmT^bo/c„ 3 mm(7;>iii^^^i-^-i^iZ^(i, f-<Tv^y =i > 
<^ll;^1^^:y^>i^-{c:J:oT?FM$nfcVfj\K'li*f;73c$n'5„ 13 1 3 i 5 C{c: 

V ^ o /Co »SK^5^^^7J W 3 1 T-li, fji^cOl)^ ,ir ?jVr(/^|Ji]|i,v^ t ont ( L / S ) 1 
/^Co 3 1 T'lt L/^SIil/lOT'^iQ, Mf^'C/;) 3 ^^CO 1 T'fi L / S 

1 / 2 0 T^o f-, ^ AcntcDr^^ti, m^(Dmm 3 ^>0O 1 1^*5 V^T 1 /i m, 
2>:(75 3^CO 1 {Cjb%^T 5 m, iat^oo 3 5>C0 1 {C^ol ^T 5 0 mT*50 /c= i'T'^ 
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wo 98/02601 _ 
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Sfi5 /zm/5 0 Mm, ^^ItSfimVh'O. m^O) 3 . 3 xnm<Dnm^^\^>X 
L/SfiS 0 n m/1 0 00 nm^ m^Ub 0 u mTfcoAco 

#«<7;»)|iifil mmT-fco/co V^?fc7:>i^^ 1, L/Sill 

0 0m m/2 0 0 // mX'h^^ m^i^t^ 1 0 0 /i mT'a&^ofc„ 

(2) 

f^, 1^>:/^^l*3J:t>*2 0 3oc^ixl^;;•fe/^l*^lCH^^idico!; y'^-^ 

5 0 0 /i m?iT L , ^ \Z.W{\^-^i\- 1 0 0 a p 1 1 4 . 5 <7:)|Sf3fr^rf^<^*<j 1 m 

1 . mm-^fv 1 0 0 b fci 0 . 1 ^(j:>nL\\L-r v y ^j^M^wnm i m i , wmi^mx, 

^/^R|f^(c:7 2n#rpi1f*WL/cf^. -!^^y°^^^I^x'9|ilLTS>tS±c7>y y'^^e^^or^ 
-r<t f->:7";U- 1 ±T"li, BL^G±)V\ho:>x>m.^y^) ^^^m<nW$.\^^ 1 mm 
•9 Ittti L/C n M v- y >Jff <7^^«{Cii*^Ji,f3<7;»;iJc:K/p-fe < /ISC o TV 7)^0 /i, L 



wo 98/02601 PCT/JP97/02359 

J^±(c:ij^i-ct 5 -thv://!^- 1 iC/T^i-j; -) 4^/f^Mn;]c/^^g^/|]v%5 r i: J; 
10 5o 

>y n r> ^/^ r:fl5fec/j ^ ;^^-'n l::^-^ ^ir p 1 1 7 . 2 (/;> U :/?tl;tf!lffrf^-{C?^)5i'? L . 2 

0 m g /m 1 oy^]^ ,ir L /co :i oMW.\^^^^X . v- U viji/inTi J: "CJ /^-6 2 W^c:) 
15 (1) -y^-fiV-X 

^ fT 4^ o Ac T -yu- ^ ifii L T f&jfttfL c/J n ^^'J y =i >• ( ttmtf l : I^J O . 0 1 
Q • cm, l?;^ : ^^3 /z m) ^^Jfliri^JtCiW L /c. ^c/j>fg, ^iTiif^^ff^^fbtd J: o 

TS^ibi^ y ^ 2 0 0 n m£/:)i-^;'AT'jr$r;3c L /i,, I'^V ^-c^ I^I 2 4 J: -j 4- 

25 irHM. )mUtl\Uzm^^J^4 0 M 2 0 0 /z m(J.)Vm^^xntz„ vm^^ y 

"f-l^^/lZ. ct ?[$;3jc L/Co $ -^c/^t^^tijc/; "f-ill ^ullM^' 5 0 /i m O^U XWh' 

fioio/^^i^-'L. gc^^^^{^l*^JO. 2mmli^/;i(/J»?^^V^^ITO;Lni^L!/^c/J)^^J^:S:(). 5mm 

b" :y L /c„ (/:> J; ') 4>/jnxi^ J; "9 . i>=i1JiiJc/^ ■'r-ii.l4f!nJij!c(c^>T-(7J?M^*o J: 
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1 T'(*. f^COifigf* 1 fimVhr). iko:) 3 ^>c/j) 1 T'lt 5 ,im^ mm<D 3 ^^(7;) 1 T'fi 
5 0 mT'^o fco * . W:c/:)i(iW t m(D\mm t </^lt ( L X S ) lt'<^m(7)mJJ(7) 3 
1 {^^^^^T 1 : 1, KkCO3^A0)Uzm^X \ : 1 0 . itf^c/^ 3 1 {C*5l ^ 
Tl : 2 0Tfeo/c. "f/^t^^, 5 m mc/j) J5 $ c/>irfci/?^{C:fJV ^T, 1 . 6 7 

mm(7;»g$(;r,|H5^llL/S/j5 l ;zm/l /i mT-^.i'j. }^c/; i . 6 7 // mco0r^5>(l 
L/S/ji' 5 fi m/'5 0 mT\fc'9. ifif^c/^ I . 6 7// m(/;,''H5^ll S /ji\5 0 fi 
m/ 1 0 0 0 mT'<foo/-, 

5 3 ocoS/^l^-fer/^lci^b'V ^T. W.^.(D%ti: K> Vm^l-i ^ ^T'?FM L /c„ 3 
oco^^£;-tr/K7:> ^) -^.f? i c/^-fe/Ucju^VNTItiitf^O . i m m a ^ O . 2 mm 
(DM'y^ mm) T'^IWuJtLfc. 2 (/J>i?/U{C:fJl ^T(i:. fffifl/p o . 3mmc75 
Kii^L^O. SmmOt'^y^T-^^^rML/;. Ml 3 /Hc:*5V ^T^±. ff^S/jS 0 . 

6 mmCDMM^l^ 0 . 8 m mco ^y^XWMBiiii L /i 

(2) i^>-:/;^_2 
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